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Abstract: We report the devastating complication of constrictive
pericarditis after multimodality therapy including left extrapleural
pneumonectomy for malignant pleural mesothelioma. The patient
presented with progressive dyspnea, ascites, and peripheral edema 6
months after receiving adjuvant radiotherapy. A diagnosis of con-
strictive pericarditis was made late in the clinical course after
exhaustive investigation to exclude primary disease recurrence.
Pericardial decortication was subsequently undertaken 12 months
after the initial surgery, but the patient died of multi-organ failure.
Our experience, combined with a review of the available literature,
leads us to advise a low level of suspicion and early operation to
relieve cardiac constriction. Furthermore, these complications em-
phasize the importance of trials such as the Mesothelioma and
Radical Surgery (MARS) study.
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Constrictive cardiac physiology is rarely associated withmalignant pleural mesothelioma.1–3 We report a case of
constrictive pericarditis that occurred early after multimodal-
ity therapy, including left extrapleural pneumonectomy fol-
lowed by adjuvant radiotherapy.
A 60-year old male non-smoker (performance status 0)
presented with left malignant pleural mesothelioma of epithe-
lioid subtype. After diagnostic videothoracoscopy and talc pleu-
rodesis, he received port-site radiotherapy (21 Gy in 3 fractions)
followed by neoadjuvant chemotherapy (three cycles, gemcitab-
ine and cisplatin). Positron emission tomography-computed to-
mography (PET-CT) revealed T3N0M0 disease. Left extrapleu-
ral pneumonectomy (EPP), which included en bloc resection of
pericardium and left hemi-diaphragm, was then performed.
These were reconstructed with polyglactin mesh (Vicryl; Ethi-
con, UK) and polytetrafluoroethylene mesh (Dualmesh; Gore &
Associates, AZ), respectively. The left hemithorax was irrigated
with 20% povidone iodine mixed with saline before closure.
Recovery was uneventful, and adjuvant radiotherapy was started
6 weeks after EPP and included the left hemithorax and medi-
astinum to a dose of 54 Gy in 30 fractions.
Six months later, the patient re-presented with increas-
ing dyspnea and moderate right pleural effusion. Recurrence
of malignant pleural mesothelioma or pulmonary embolism
was initially considered for investigation. PET-CT failed to
demonstrate increased uptake in the chest or abdomen, and
CT pulmonary angiogram ruled out pulmonary embolus. A
right intercostal drain was sited and aspirate obtained for
cytology, which failed to demonstrate malignant cells. A
medical pleurodesis (4 g of talc twice) was performed for
symptom control. Despite initial improvement, the patient’s
exercise tolerance gradually declined until he was readmitted
with severe dyspnea (NYHA Class III) and abdominal dis-
tension. Clinical examination revealed signs of right heart
failure, including jugular vein distension, hepatomegaly, as-
cites and severe peripheral edema, which was increasingly
unresponsive to diuretics. An ascitic tap was negative for
malignant cells, and serum albumin was normal. A repeat CT
was undertaken, confirming severe hepatic venous congestion
(Figure 1A ). Echocardiogram revealed pulmonary hyperten-
sion, a dilated inferior vena cava with significant reflux into
the hepatic veins. Underlying biventricular function seemed
satisfactory. A diagnosis of constrictive pericarditis was con-
sidered and confirmed on right heart catheterization with
equalization of end-diastolic ventricular pressures.
Pericardectomy was undertaken via median sternotomy.
An extracorporeal circuit was primed but the patient was not
cannulated. The entire free wall of the right ventricle was
encased in thickened fibrous tissue, severely restricting diastolic
compliance (Figure 1B ). A plane was developed between it and
the epimyocardium, and the tissue was carefully peeled away to
release a right ventricle with good contractility and greatly
improved diastolic filling. All right ventricular pericardium was
excised from the LAD to the pulmonary veins laterally and the
IVC inferiorly. Postoperative hemodynamics were improved,
and the patient was extubated 4 hours later. Unfortunately, he
sustained significant middle lobe and lower lobe atelectasis, and
gas exchange progressively deteriorated. Continuous positive
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airway pressure ventilation was necessary by day 1, and on day
2 sudden respiratory insufficiency culminated in a cardiac arrest
necessitating internal massage to restore circulation. Multi-organ
failure ensued, and the patient died 4 days later. Autopsy and
examination of surgical specimens confirmed the diagnosis of
pericardial fibrosis with no evidence of recurrent mesothelioma.
DISCUSSION
Constrictive pericarditis is rarely associated with ma-
lignant mesothelioma. Only sporadic reports exist in which
primary disease has initially presented with constrictive car-
diac symptoms resulting from pericardial tumor infiltration.1
However, we believe the increased adoption of radical mul-
timodality therapy necessitates increased awareness of poten-
tial pericardial complications.
Extrapleural pneumonectomy generally involves (unilat-
eral) excision of the parietal pericardium, which might intu-
itively preclude the development of cardiac constriction. How-
ever, the description of 8 of 133 patients (5%) presenting with
constrictive epicardial fibrosis late after EPP and requiring ipsi-
lateral epicardectomy indicates that this is not the case.2,3 Three
of these patients had evidence of epicardial malignant disease,
and only one had received adjuvant radiotherapy.
In our case, the right (contralateral) ventricular free wall
was found to be encased in thick fibrous tissue. We attribute the
etiology possibly to the initial left pericardial resection with
replacement by a vicryl mesh and use of povidone iodine, but
more probably to the high dose radiotherapy administered post-
EPP. Radiotherapy is a recognized cause of pericardial fibrosis,4
occurring even after many years in some reports.5 Administra-
tion of maximal dose radiotherapy is increasingly being associ-
ated with increased late (perhaps life-long) risk of complica-
tions.6 Radiation myocarditis is a potential differential diagnosis
to consider, but good underlying ventricular function combined
with typical end-diastolic equalization and “dip-plateau” filling
pressures on cardiac catheterization suggested otherwise in the
present case.
The pernicious nature of mesothelioma tends to draw
attention to procedures aimed at excluding recurrence. Our
experience suggests that any patient re-presenting with exer-
tional symptoms after radical multimodality therapy should
be examined for evidence of constrictive cardiac physiology.
Diastolic filling abnormalities and hepatojugular reflux on
echocardiography should especially prompt cardiac catheter-
ization. We, and others, have not found CT to be a useful
discriminating adjunct in this circumstance.3 Despite the
outcome, the decortication was technically uncomplicated in
this case. In the face of progressive symptoms refractory to
medical therapy, we would continue to advise early surgical
debridement because the outlook after discharge is satisfac-
tory.7 Despite this, it is interesting that outcome after peri-
cardectomy is etiology-specific, with radiotherapy indicating
a less favorable prognosis than other causes.8
Mesothelioma is increasing in incidence, and extrapleural
pneumonectomy is becoming increasingly popular, especially in
North America. The occurrence of devastating complications
therefore emphasizes the importance of investigating the precise
role of radical surgery and multimodality therapy in the man-
agement of this disease. The Mesothelioma and Radical Surgery
(MARS) trial is one example of such efforts in the United
Kingdom.9
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FIGURE 1. A, Intravenous contrast computed tomography
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